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Description 

DEPLOYABLE STEP FOR MOTOR 
VEHICLES 

Background of Invention 
[0001] Technical Field of Invention 

[0002] The present invention generally relates to motor vehicles. 

In particular, the present invention relates to a deployable 

step for motor vehicles. 
[0003] Background of Invention 

[0004] Trucks and sport utility vehicles have become common- 
place as a means for everyday transportation on roads 
around the world, as well as for both on-road and off- 
road recreational uses. These vehicles tend to be tall in 
comparison to typical passenger automobiles, and often 
include accessories on the roof of the vehicle such as lug- 
gage racks, bike racks, and other similar storage devices. 
Additionally, these vehicles are almost universally 
equipped with a trailer hitch that can be used for, among 



other things, towing campers, boats, and trailers. 

[0005] The height of these vehicles, combined with the use of the 
rooftops for a variety of purposes, is such that the average 
person cannot reach the top of the vehicle to remove the 
stored cargo or for other purposes, such as washing the 
vehicle, without stepping on either the bumper of the ve- 
hicle, which is at a height that may be difficult for the av- 
erage person to get to, or a step stool of some sort. Ac- 
cordingly, a need exists for a device that is integral with 
the vehicle and that will allow a person to reach the top of 
these types of vehicles, while at the same time, not inter- 
fering with the use of the trailer hitch. 

[0006] Devices aiming to satisfy this need have been developed, 
however, they are not without their downfalls. For in- 
stance, U.S. Patent No. 6,145,865 entitled "COMBINED 
TRAILER HITCH COVER AND STEP ASSEMBLY" discloses the 
use of a step apparatus coupled to the trailer hitch of a 
vehicle that, when in a first position, serves as a cover for 
the trailer hitch, and when in a second position, serves as 
a step. However, there are numerous disadvantages asso- 
ciated with this device and others currently in use. For 
one, the apparatus does not allow the trailer hitch to be 
used independent of the step. The step must be deployed 



in some fashion or removed in order to use the hitch. Sec- 
ond, the mounting of the step on the hitch apparatus it- 
self results in a less than optimal step height from the 
ground. The step height in relation to the ground in this 
arrangement is slightly lower than that of the bumper, 
which, therefore, does not provide for the maximum 
height benefit. Third, when the apparatus is in its first, or 
"up", stowed, position, the apparatus is not flush with the 
contours of the bumper, resulting in less than desirable 
aesthetics and less than optimized packaging. 
[0007] Accordingly, it is the objective of the present invention to 
provide a device that minimizes or eliminates one or more 
of the foregoing problems. 
Summary of Invention 

[0008] a motor vehicle in accordance with the present invention 
includes a body having a front end, a rear end, and a roof. 
A motor vehicle according to the present invention further 
includes a plurality of wheels coupled to the body, and a 
rear structural member located at the rear end of the 
body. A motor vehicle in accordance with the present in- 
vention also has a pair of brackets associated with, and 
coupled to, the rear structural member, and which are 
spaced a predetermined distance apart. A motor vehicle 



according to the present invention further includes a rear 
bumper that is configured to both cover the structural 
member, as well as to allow for access to the brackets. A 
motor vehicle in accordance with the present invention 
further includes a step that is pivotally coupled to the 
brackets, and therefore to the structural member and mo- 
tor vehicle. The step is operative to articulate about an 
axis between a first and second position. 

[0009] The above configuration allows for the step of the present 
invention to be at an optimal height off the ground when 
fully deployed in the second position, and also allows for 
the use of a trailer hitch on a motor vehicle independent 
of the position of the step. 

[0010] Additional benefits and advantages, as well as objects and 
features of the present invention will become apparent af- 
ter reading the detailed description and claims set forth 
below in conjunction with the accompanying drawings. 
Brief Description of Drawings 

[001 1] Figure 1 is a perspective view of a motor vehicle in accor- 
dance with the present invention. 

[0012] Figure 2 is a partial perspective view of the rear of a motor 
vehicle illustrating the relationship between the bumper, 
the structural member, the hitch, and step mounting 



brackets in accordance with the present invention. 
[0013] Figure 2A is a cross sectional view of the structural mem- 
ber, the hitch, and the step mounting brackets along the 
line A-A of Figure 2, in accordance with the present in- 
vention. 

[0014] Figure 3 is a side view of the rear of a motor vehicle in ac- 
cordance with the present invention showing the height of 
the step relative to the ground and the bumper of the mo- 
tor vehicle. 

[0015] Figure 4 is a perspective view of a step in accordance with 
the present invention. 

[0016] Figure 5 is a partial perspective view showing the relation- 
ship between, and assembly of, the brackets and step in 
accordance with the present invention. 

[0017] Figure 6 is a partial perspective view of the step and lock- 
out mechanism when the step is in a first position in ac- 
cordance with the present invention. 

[0018] Figure 7 is a partial perspective view of the step and lock- 
ing mechanism when the step is in a second position in 
accordance with the present invention. 

[0019] Figure 8 is a perspective view of the rear of the motor ve- 
hicle in accordance with the present invention illustrating 
the step in a locked, stowed position. 



[0020] Figure 9 is a perspective view of the rear of the motor ve- 
hicle similar to Figure 7, except the step is in a deployed 
position. 
Detailed Description 

[0021] Referring now to the drawings wherein like reference nu- 
merals are used to identify identical components in the 
various views, Figure 1 is a perspective view of a motor 
vehicle 10 in accordance with the present invention. Motor 
vehicle 10 may take many forms such as a sport utility ve- 
hicle (as shown in Fig. 1), a van, or a truck. It should be 
noted, however, that these are exemplary only, and not 
meant to be limiting in nature. 

[0022] with continued reference to Figure 1, motor vehicle 10 in- 
cludes a body 12 having a front end 14 and rear end 16, 
and further includes a plurality of wheels 18 coupled to 
body 12; a rear structural member 20; and a rear bumper 
22 covering most of structural member 20. Body 12 in- 
cludes a roof 24 of vehicle 10, and may include a storage 
device 26 located on roof 24. 

[0023] Figure 2 is a partial perspective view of the rear of the ve- 
hicle, wherein the relationship between various compo- 
nents of the present invention are illustrated. Structural 
member 20 may be a rear frame cross-member, bumper 



frame member, or other latitudinal frame members known 
in the art and suggested by this disclosure. As can be 
seen in the Figure 2, bumper 22 has a top and bottom, 
and may be contoured for aesthetic purposes. Bumper 22 
is placed in a manner so that it serves to encapsulate a 
large portion of structural member 20, and is shaped so 
as to leave only a portion of structural member 20 ex- 
posed. Motor vehicle 10 may also include a trailer hitch 28 
integral to, and located within, the exposed region of 
structural member 20. Structural member 20 may further 
include a pair of brackets 30, 32 spaced a predetermined 
distance apart and suitable for mating with the step 34 
(not shown in Fig. 2) of the present invention, which is 
discussed in detail below. 
[0024] | n one embodiment, structural member 20 may be formed 
with brackets 30, 32 integral therewith; while in a second 
embodiment brackets 30, 32 may be separate pieces 
formed independent of structural member 20, and then 
coupled to structural member 20 using mechanical fas- 
tening methods known in the art, including, but not lim- 
ited to, welding or inserting bolts 36 through bolt holes 
38 in brackets 30, 32 (best shown in Figures 2A and 5), 
and then into structural member 20. If motor vehicle 10 



includes a trailer hitch 28, then bracket 30 may be placed 
on one side of hitch 28, and bracket 32 may be placed on 
the other side of hitch 28, with brackets 30, 32 being 
spaced a predetermined distance apart. It should be noted 
that this embodiment is meant to be exemplary only, and 
not limiting in nature. Other embodiments, such as at- 
taching brackets 30, 32 to bumper 22 itself, are also 
within the spirit and scope of the invention. 
[0025] As can be seen in Figure 2, brackets 30, 32 extend a pre- 
determined distance from structural member 20. In the il- 
lustrated embodiment, brackets 30, 32 extend down a 
predetermined distance below the bottom of bumper 22. 
This is done so as to allow for the optimal hinging point 
of the step of the present invention so that the step, when 
fully deployed, is an intermediate distance from the 
ground as compared to bumper 22 and known step de- 
vices (best shown in Figure 3). This represents one of the 
advantages of this invention as compared to other step 
devices known in the art, which, when in a deployed state, 
are closer to the height of bumper 22. Each bracket 30, 
32 also includes a means for coupling step 34 to struc- 
tural member 20. In a preferred embodiment, each 
bracket 30, 32 includes a first sleeve 40, 42, respectively, 



at the bottom of brackets 30, 32 suitable for use in cou- 
pling step 34 to structural member 20. It should be noted 
that these configurations are exemplary only, and not 
meant to be limiting in nature. Other configurations are 
within the scope and spirit of the invention. 
[0026] with reference to Figure 4, step 34, in a preferred embod- 
iment, may be in the shape of the letter "U". Accordingly, 
step 34, includes a pair of legs 44, 46, each having a first 
end 48 and a second end 50; and a planar member 52 
disposed between legs 44, 46 at second end 50 of each 
leg. Planar member 52 includes a first side 54, a second 
side 56 (shown in Figures 6 and 8), and a plurality of trac- 
tion improving grooves 58 located on first side 54, which 
extend for the length of planar member 52 from leg 44 to 
leg 46. Legs 44, 46 are substantially non-planar and allow 
the u-shape step 34 to take on a three-dimensional form 
that can match the shape and contour of bumper 22. In a 
preferred embodiment, step 34 is formed of metal, how- 
ever, step 34 may also be formed of other metallic, non- 
metallic, or composite materials of suitable strength. Step 
34 also includes a means for coupling to brackets 30, 32, 
and therefore, structural member 20. In a preferred em- 
bodiment, legs 44, 46 have a second sleeve 60, 62, re- 



spectively, located at first end 48 of legs 44, 46. Second 
sleeves 60, 62 are also configured in a way that will allow 
each of them to mate with first sleeves 40, 42, respec- 
tively, of brackets 30, 32. 
[0027] with reference to Figures 5-7, step 34 is pivotally coupled 
to brackets 30, 32, and therefore structural member 20 
and motor vehicle 10, in a manner that will allow step 34 
to articulate about a laterally extending axis 64 defined by 
sleeves 60, 62, between a first position 66 (best shown in 
Figures 6 and 8), and a second position 68 (best shown in 
Figures 7 and 9). Step 34 may be pivotally coupled to 
brackets 30, 32 in ways known in the art. In a preferred 
embodiment, first sleeves 40, 42 of brackets 30, 32 are 
mated with second sleeves 60, 62. In one embodiment, a 
spring loaded sliding lockout key 70 is then inserted into 
the combination of first sleeve 40 and second sleeve 60 
on bracket 30. The spring loaded sliding lockout key 70 is 
comprised of a sliding lock pin 72 having a first end 73 
and a second end 74, a handle 75 located on first end 73 
of pin 72, a spring 76, and a retainer 78. Second end 74 
of pin 72 is inserted through the first sleeve 40, and then 
through the second sleeve 60 of the combination. Once 
pin 72 has been inserted, spring 76 is positioned on sec- 



ond end 74 of pin 72, and then retainer 78 is installed on 
second end 74 to keep spring 76 in place. Second end 74 
and retainer 78 may be threaded to allow for retainer 78 
to be screwed onto pin 72. It should be noted that while 
this is a preferred embodiment of coupling step 34 with 
motor vehicle 10, it is meant to be exemplary only, and 
not limiting in nature. For instance, in another embodi- 
ment, lockout key 70 may be inserted into the combina- 
tion of first sleeve 42 and second sleeve 62 on bracket 32. 
Additionally, other friction based methods are also within 
the spirit and scope of this invention. Once spring loaded 
sliding lockout key 70 is installed, step 34 may be articu- 
lated between first position 66 and second position 68. 
[0028] Figures 6 and 8 show step 34 in first position 66. In first 
position 66, step 34 can be considered to be "up", or in a 
locked, stowed position. In this position, planar member 
52 is substantially vertically oriented in relation to the 
ground, and the contouring of legs 44, 46 allows for step 
34 to be flush with bumper 22. The u-shape of step 34 
also allows for the accessibility to trailer hitch 28 without 
having to deploy step 34 into its second position 68. This 
represents another advantage of this invention in that 
trailer hitch 28 may be used independent of step 34. 



When step 34 is in this position, spring loaded sliding 
lockout key 70 locks step 34 into place, thereby prevent- 
ing step 34 from deploying. 

[0029] Figures 7 and 9 show step 34 in second position 68. To 
deploy step 34, and therefore transition from first posi- 
tion 66 to second position 68, handle 75 can be pulled in 
a direction along axis 64 and away from step 34, thereby 
compressing spring 76, and effectively unlocking step 34 
(best shown in Figure 7). Once unlocked, step 34 can be 
pulled at an angle that is both away from motor vehicle 10 
and down towards the ground, which will allow for step 34 
to travel for approximately 90 degrees of rotation into a 
fully deployed second position 68. Once in position 68, 
planar member 52 is substantially horizontally oriented in 
relation to the ground, and first side 54 of planar member 
52 is now configured to serve as a stepping surface. The 
height of step 34 in relation to the ground when fully de- 
ployed in position 68 is such that step 34 and bumper 22 
may serve as a "staircase" of sorts, wherein a person may 
step from the ground, to step 34, and then to bumper 22. 

[0030] jo return step 34 to its locked, stowed position, step 34 
is raised and the rotating motion of second sleeves 60, 62 
in relation to first sleeves 40, 42 results in the decom- 



pression of spring 76 (best shown in Figure 6), thereby 
causing spring loaded lockout key 70 to return to its 
locked state. 

[0031] while the example described above serves as a preferred 
embodiment of the present invention, it should be noted 
that other configurations and embodiments for the 
present invention exist that are within the spirit and scope 
of the invention. For instance, those skilled in the art will 
appreciate, in light of the above disclosure, that the de- 
ployable step could be mounted at either end of a motor 
vehicle. 



